Introduction
PBX-9501 is an energetic heterogeneous material composed of a anisotropic HMX brittle crystal and a viscoelastic estane binder. Composition is 95% HMX and 5% estane. Two constitutive modeling approaches are being considered for PBX-950 1. The first approach, VISCO-SCRAM2*6*8 is a macromechanical approach that combines Maxwell viscoelasticity with statistical crack mechanics. The second approach, Generalized Method of Cells' is a micromechanical approach where the constitutive models of the constituents are defined along with the behavior of the constituent interfaces. Both constitutive modeling approach have been implemented in the explicit lagrangian code DYNA3D. Constitutive model validation is based on the ability of a 3 dimensional model of the Asay Impact test to reproduce the evolution of the experimental displacement field on the surface on the impact specimen. 
Constitutive Models, VISCO-SCRAM
This model has been proposed by Johnson2i6,' and combines Maxwell visco elasticity with statistical crack mechanics approach of Dienes6. The result is an macroscopic isotropic constitutive model that describes the behavior of a viscohrittle material. Statistical crack mechanics is a physically based micromechanical description for the large deformation of brittle materials. Consider an n component Maxwell model, where G" is the shear modulus, q" is the time constant for the nth component and c is the crack radius. By superposition of strain rates, the total deviatoric strain rate is the sum of the deviatoric viscoelastic strain rate and the deviatoric cracking strain rate. The cracking strain is related to the deviatoric stress and the crack radius c using,
The stress rate in each Maxwell element now becomes.
Where,
The Visco-SCRAM approach provides a computational expedient constitutive model. Full development of this model and the crack radius evolution equations are given in Bennett4 and Haberman'.
Constitutive Models, Generalized Method of Cells
The Generalized Method of Cells' is a physically based unified micromechanical modeling approach used to predict the elastic and inelastic macroscopic behavior of a heterogeneous materials. The microstructure of the composite material is idealized by a representative volume element (RVE), Figure 1 , which is composed of subcells that represent the individual phases. The constitutive behavior of the constituent subcells d-, =e, gkl -r,
is defined along with constitutive behavior of the constituent interfaces
Each subell interface may be described using an interface constitutive law, Figure  l . using the subcell strain rate and the appropriate subcell constitutive law, Equation 4 . The macromechanical behavior is obtained from appropriate averages of the behavior of the constituents and the behavior of the constituent interfaces. This procedure has been successfully used by Haberman' et al. on fiber reinforced composite materials. Full development is given in Aboudi'. 
IUMl'lN

Experimental Verification, Asay Impact Test
The dynamic impact experiments were conducted and reported elsewhere3 in which a projectile was fired at the nominal velocity of 185 d s at pushers of various geometry, Figure 2 (a). The in plane displacement field on the surface of the explosive is measured using laser-induced fluorescense speckle photography3. The measured displacement field can be directly compared with the displacement field predicted using the DYNA3D simulation using a candidate constitutive model. Constitutive model validation and modification is based on the ability of the constitutive model to reproduce the evolution of the experimental displacement field. 
